PATTERNS OF CHANGES IN THE 
CELL MEDIATED IMMUNITY 
IN PATIENTS RECEIVING BLOOD TRANSFUSIONS 


THESIS 

FOR 

MASTER II SURCERY 

( GEN. SURGERY ) 



BUNDELKHAND UNIVERSITY 
JHANSI (U. P.) 


1989 


ARVIND KUMAR VAISI 



iMmrtwnt of surgi 
M*L*8» 1-sadical Coil 
Ubansi# 

CERTIFICATE 

This is to certify that the work entitled i 
" RATTSRNS OF CHANGES IN THE CELL MEDIATED ZMHONXTy U 
PATIENTS RECEIVING BLOOD TRANSFUSIONS* 1 # Which i* b@ii 
subiaitted as thesis for M* 3* (General Surgery) 
iixaratoation# 1989 of Bunds Ikhand university# Shansi* 
h as bean carried out by DR# ARVIND KUMAR VAISH# b±mm 
in this deper taent. 

He has put in the necessary stay in the 
department m required by the regulations of aundelkJ 
university* 

ft M- 

Dated i M August* 1988* 


( s* h, %arwal ) ■ 

M.3., P*R*C*8*, 
Professor and Head, 
mpBXtmmt of Surge! 
M#L*B* Medical colli 
JHAJfSX* 


D@ps.rt»nt of surc« 
Medical coll 

Jhansi* 


C..l..r*.S » 1..S1 TI 


this 1# to certify that the present work 
entitled “patterns op changes in the cell mh>xa«ed 
k«2w in patients receiving blood transfusions* * wts 
is being submitted as ti-ssis for M«s» (General Surgery) 
examination# 1989# has been carried out toy m* MWXMD 
komar VAXSHf. wider lay constant supervision end gulden* 
The results and observations were checked end verified 
by m from tim to tin®. The techniques embodied in 
this work were undertaken by the candidate himself* 
This work fulfils the basic ordinance 


governing the submission of thesis laid down by 
Boadslkhand university# 


Dated t >j August* tits# 

I Rajeev sinha ) 
M,S** 
Lecturer* 

Department of Surgerj 
Medical Gollei 
ghansi* 



{chief quids ) 


department:’ of pathology# 

M.L.B. MEDICAL COhMm B* 
JHARSX. 


CERTIFICATE 

This is to certify that BR. ARVfflD KUMAR 
VAXSH has worked on •PATTERNS OF CHANGES .SI THE CELL 
MEDIATED IMMUNITY SI PATIENTS RECEIVING BLOOD 
transfusions * 1 under mf guidance and supervision. 


His results and observations have been 
checked and verified by ran from tin* to tins* 


Dated » 


o?. {. ^ 


C Ratos Saxena ) 
M*0*# 
Lecturer# 

Department of Pathology* 
M.L.B* Medical College* 
JKM9SX* 


(CO-OIIXDK) 



hlmaamA t© their existing tom, \ 

It is fr« tli® wry core of sy heart that I ; 

express ray sincere thanlcs and seas® of deep gratitude t< 

: I 

ftraf* s.h* Agsrwtl# M*s#* ?*& •«•&«* huA of aqpurtiMtft 4 
Surgery# H* 1**8# nedical CoXltgo# Jhanai, who always had 
fatherly attitude# an affectionate mm, myth, good wf olios, 



Professor, Department of Siurgery, whose exemplary 
dedication and ©xparienee ahall remain a constant scores 

of Inspiration in ray Ufa, 

1 must express ray grataful thanks to Dr# R*p, 
Kale# H,s. # Reader, Dr. Mohan Singh, K.s., lecturer and 
Dr, Dineah Pratap, M*s. # lecturer, Department of eurgerj 
for pat -ting their profound knowledge and practical 
experience at ay disposal, fheir constructive criticise 
and valuable opinion have helped to shape the study, 

1 am highly thankful to Dr, uday Jain, M#s*, 
Pool Officer, Department of surgery# M#L#B# Medical Cell 
Jhmtsi for his great support and helpful suggestions. 

It gives me special pleasure to acknowledge : 
the help extended and moral support, and tolerance rurovid 
'toy my parents, my wife Mridula and ray daughter Shi wad, 
during ny hours of desperation due to the ever arising 
problem* and the tin* consumed, 

2 «m offering ray thanks to Hr# Jtrala Singh for 
his 1*. assistance and Mr# Phool Chandra Sachen and ; 
,.:r. ii#M* TcrMari for bringing out such a neat type scripts 

From many others including my patients, I can 

only beg forgiveness for not naming them, they : 

; 

be sura of my haartful grateful Innas for their help* [ 



C Arvind 









with fcha gradual passage of time since the 
familiarisation with blood transfusion# during the 
second world war# mere and war® complications and 
beneficial affects of blood transfixion were recognised# 
? JMle the routin© complications were recognised quite 
early# it wasn't until the If 1*0* a that the iromino- 
depresslv® affect of blood transfusion was recognised# : 

This irrounodepr® s sive affect was perceived, 
for the first time in patients receiving kidney grafts* 
It was seen that patients receiving pretransplant blood 
transfusions often showed better graft survival os 
compared to patients who did not receive blood 
transfusion# with the gradual passage of time more j 
and more workers seemed to agree with these findings# 

■ . ■ . .. .. '■ ' 'J 

The next mil® stone was crossed during the 
last five years* when it was shown that perioperative 
blood transfusions in patients undergoing surgical 
treatment for solid malignancies showed an increase in I 
recurrence rate and a poorer survival rate# This was j 
seen in a nunfcer of malignancies as carcinoma of the j 
colon* breast# urogenial malignancies end malignancies j 
of the lung# 

The depression of immunological status is 
also reflected by the fast that blood transfusion 
leads to an increased susceptibility to iitfoctlooo 
comoMcations# 
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In the lest few years various studies ® aV ® 
b«ea published on the immmod&prmsi'm effect of 
blood, transfusions either ©£ single unit o t ratiltiP*® _ 
units. Various immunological parameters have b® 0 ® / 
studied by different workers in both amtia&i model® 
and in patients receiving blood tr ms fusions# with 
the mmm inference of post transfusion cellule* 
imimmodepr ©s sion • 

the aim of the study- is t© determine 
change In the cell mediated immunity after trans««® ion 
using lymphocyte count# T cell count and FHA ski® 
reactivity tests as paraiaeters. j 



since the 1970*5 the immunomodul at ©ry effect 
of blood transfusion has been known. Since that period, 
various studies have been carried out to show the 
luimmc^epEesslire action and to ascertain the precise 
mechanism of ImMinodeprossion* There are various 
indirect and direct evidences of this i mminodepres sive 
effect after single or multiple blond transfusions » 
These evidences were for the first time gathered from 
patients receiving blood transfusions during treatment 
for malignancy and in patients receiving kidney grafts* 



ACT! Of OF BLOOD TRPSZSFVSXm 

Historically, pretransplant blood transfusion 

e 

were initially considered detrimental to graft survival 
since they wer associated with recipient sensltiaatlcsi 
and thus increased the risk of hyperacute rejection# 

But studies in. the i960*® showed similar or* : : 
increased graft survival in patients who had received ; 
many transfusions before transplantation compared to 
those who had received few (Dossator et al# 1967 and 

i 

Morris et al# 1968)* Amos et al (1968) had shown that ; 
blood transfusions can produce individual specific ' ! 

allograft sensitivity in normal human recipients with j 
accelerated rejection of #3slf» grafts obtained from the ; 
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mrqmA at al (1971) reported a specific 
inhibition of organ allograft redaction phenomena by 
donor blood transfusion in rats* They observed that 
a single Intravenous injection of as little a* 0,05 ml 
fresh donor blood given between mm week and two months 
prior to transplantation increased kidney graft survival 
from 12 to 100 days. Blood given within a week of the 
transplant had a ranch loss pronounced effect. These 
result# were confirmed and extended by Patera and 
Morris (1972), Abouna efc al (1977) demonstrated that 
recipient treatment with whole blood transfusions 
from multiple donor# is associated with a significant 
prolongation of renal graft survival in dogs, similarly 
in the rhesus monkey Van Be at al (1977) have described 
prolongation of kidney allograft survival by on® and 
more pronounced by five transfusions of 20 ml each. 

On the other hand Smith and Myburg (1979) studied the 
effect of multiple blood transfusions on kidney 
transplant survival# in baboons end found no Increase 
of graft survival in transfused animals. 

The first evidence of effect of blood 
transfusions in human renal transplantation was supplied 


by Opals et al# who published a retrospective study in 
men in 1973* They shewed that recipient of cadaver 
kidney grafts who had not bmn transfused prior to 
trensj&antstion had a significantly lower graft 

; . . : f ' ' ' ■ i i : 

, . ' . .. . .. ' , 
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that blood transfusion* induce in vivo, the generation 
of suppressor calls that a r® aetlva towards alloaatigens » 
?>ajaetion of patients who were antibody farmers, 
following trans fusions, was claimed m a beneficial 
effect of blood transfusion on graft survival by 
solhssln C1979) « Fmhrmm et al U983) support the above 
concept and show no effect on T cell reactivity 
following five planned transfusions and because fewer 
patients with antibodies received graft® a® compared 
to patients without antibodies, blood transfusion® seem 
to have led to a selection effect* Slug and wiguell 
(1977) proposed that blood transfusion induced Aotbu**©-* 
logical unrespcrurtveiwass cm be due to anti»idiotyplc 
antibodies against SVcell antigen specific receptor* 

The above concept was further supported by fegnllli 
et al Cl 982} and Singhal et el (lt*8) « chi® et al 
(1982) who also suggested that Fab. Antibodies, and 
possibly anti IgO antibodies while Haoloed et al(X983), 
claimed Fc receptors blocking antibodies were the cause 
of the enhancing effect of blood transfusions on graft 
survival* 

Iverson and Cole (Iff*) reviewed If* well 
documented cases ©« spontaneous remission of cancer 
end suggested that blood transfusion was the trigger 

1 . ■ « / ■ ’ . .>■ ft: ' /-r- . 

for the remission in some canes, particularly of 
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malignant melanoma* on th® other hand Israel «t al 
(1976J and others haw claimed that removing plasma 
from ffiotastatic cancer way indue® remission. 

Francis «t al U981) showed eitperieeatally In 
female rats that the tuiaour growth increased after 
allogenic blood transfusion and supported the concept 
of non-specific i nstaanosuppraa s ion efter blood trails** 
fusion. 

the first report of an adverse effect of 
blood transfusion# on survival comes from Burrows and 
farter (1982) who looked retrospectively et 122 patients 
who had undergone curative operations fear colo-ractal 
cancers, ihose who had not received a blood trans- 
fusion before# during or after their operation# survived 



I; 

It 


i 

! 

| 
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longer without tumour recurrence* since then other 
retrospective studies on colorectal cancer have c©n£Xr»d 
the original observer! one (foster et si# 19SS and 
slunberg et al# 1985} * But there are some reports to 
the contrary Cota et elf Hair et alt Francis et H# 

1985}# which do not support the above findings* 

She adverse effect of transfusions have also 
been reported for carciootia of the breast { Tart ter et 
al# 1989} # lamg (Tartter et al# IMS and Hyman et al# 

198$) # Kidney (Moffat et al# 1985}# uterine cervix 

f •* M*>k' l> \ ; 

SluHtoero et al# 1985} end for soft tissue sacromas 
tm patients with breast cancer and followed them end 
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found no change In the survival rat® of cancer patients 
receiving blood trwM fusions. 

An explanation for th# increase in growth or 
increase recurrence rat© of tumour after transfusion® 
can be the Iranunoi^nlatory effect of the blood trans- 
fusion© possibly decreasing th® immmorespoasi vvmes s 
of the host to a tumour (Gantt* 1981). Alternative 
explanation Is blood loss, The need of blood trans- 
fusions &u® to blood loss might he an indicator of 
cance^# that require greater degree of manipulation 
during res section which sight conceivably be related to 
a greater degree of dissemination during operation* 

This explanation would be in keeping with th© 

Turnbull* a no touch technique (1967). Further th© 
malignant growth which results in greater pro-operative 
and operative blood loss are biologically ®or© 
ageteesiv® and transfusion need mf be a marker of 
worse prognosis (Faster at ai# IMS). 


According to sehechter ®t at (1972 ) 
administration of mm a small amount of blood ■ causes 
a definite iimunologic stimulation of the recipient# 
This conclusion was based » his study on post tmoa*>: 
fusion blood lymphocytes. He measured th® lymptiocyt® 
jr thymidine uptake and counted atypical .lymphocyte®* 


9 


'ihe patients transfused with fresh or stored blood had 
eignificaotly greater average of thymidine uptake* 

"Shis rise was seen only after the third day and the 
sastimuia uptake occu^ad on the sixth or the seventh day 
after transfusion# incorporation began to decline in 
•the second week and rs turned to pm transfusion value® 
by the third week, Thm rise in atypical lymphocytes 
was eight times more than the pre transfusion level in 
the transfused subject, 

in the past few years various studies have 
been published on the iammodepressive effect of blood 
transfusions. Impaired eellsediated ijmiaity following 
blood transfusions was observed by several authors 
tnshnr et nl# tmOf imnnrrd st al* 1982 and merman, ll«2) • 
Others did find significant changes only in multi* 
transfused patients (Fehrman «t al# lf81| and Jeannet 
at al# 1962 ) m 

Various iiwunological parameters were studied 

* 

by different worker*, in both animal models and in 
patients# receiving blood transfusions* 

A suppressive ef.'ect of transfusion on 
cellular immunity a® measured by wm induced lymphocyte 
response was found by Borleffs and Msrqpaet {If 61 ) In 
rhesus monkeys* The depressed lymphocyte reactivity to 
the renal antigen P»# and to the plant mitogen ska and 
the raised inhibitory activity of plasma was noted toy 
yranels ei ai in 1581 # after aUeganic blood transfusions 


in female rats# and cotoluded that non specific 
irrmtimosuppressim resulted from blood trane fusions * 

The total nisnbers of lymphocytes usually 
dropped sharply during the first two days after 
trans fusion . This drop occurs almost invariably in 
surgical patients* But by the seventh post operative 
day nusfoers of lyrsphocytes resumed to pro-operative 
level (Schoehter et al* 1972)* 

Lymphocyte response to an antigen Cocktail 
C Kg**C, Behringwerke Marburg# Containing PPD* tetanus 
toxoid* streptolysin# ns»ps# and vacinia antigen) was 
measured by Lenhard et el (1982) and found that after 
transfusion# lymphocyte response to Ag-C was clearly 
suppressed to 54# of pm transfusion level within the 
first week and again nearly reached to prctrans fusion 
values after 3 weeks (Leflhard et al# 1982)* 

in the po®t>transfusion period a transi«t 
decrease in the T cells was specifically observed by 
Lenhard at al (1982) • According to Kerman et al (1982) 
and 1983) blood transfusion caused transient immune 
changes with decrease in active WIC or spontaneous 
blastogenesls with increase percentage of T suppressor 
cells (0KT8 T cells) during a 3 month interval and 
strong suppressor call function in vitro as measured 
by third party mixed lymphocyte culture* 

pehrman m al (19 32) studied KLG reactivity 
and rnm stimulation tests for lymphocyte function t» ' 
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mm uresic patients receiving multiple blood tr®*- 
fusioas. The results skewed low mlc reactivity and 
Ion PH A responses in transfused group* The conclusion® 
was that transfused patients hav« poor Ittmmologlcml 
responsiveness whether they are uranic or not* 

van Rood and Belaer (1978) suggest that 
pent transfixion immunodepression is due to the 
induction of suppressor cell®. Klatzmawi et el (1933) 
suggest that blood transfusion induce# in vivo# 
the generation of suppressor calls that are active 
towards the ellosatlgen* 

according to Smith at al (1981) a single 
transfusion of 2 unit® of red blood cells in renal 
dialysis patient® produces a significant effect on 
suppressor cells function# but ha® no observable effect 
on suppressor cells nuaber# One week post transfusion 
there was a fall in suppressor cell® function that was 
followed by a marked increase in function 2 weeks 
later. By 1 months post transfusion this rise in 
suppressor cell function had disappeared in majority 
of the patients. These findings were supported by 
heahard et al (1983)* Is contrast Jeannet et al(1982> 
reported that Con* a induced non specific suppressor 
cells are not triggered by blood .transfusions* 

, . ! ...... ' V ' . ■ : 

& modest decrease in T- ( lw»li ier 

*% IWWWH- 'mmmm m mm *4 mmmmmmm 

f cells)/ {suppressor/cytotowic t cells) and 
natural killer activity was reported as a part Of the 
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normal irmmane response to repeated blood transfusions 
hf Kmlm et al In 1984, Another study by Gascon @t al 
(1984) shews depressed natural killer ©all function but 


monocyte depletion following transfusion results in 
impaired cellular ismunlty, according to henhard at al 
(1983) post transfusion irnamooupprea u iv© activity ia 
probably moisted by m une pacific monocytic suppressor 


Lenhard at al (1982 ) suggested thatteo 
SS.Xx#rwlm IMHIli# : ^^WmmSMWm fKLWJf 4 pirt SM 

post transfusion imrmmological abnormalities • in early 
post transfusion period# a non specific immmmvmpscm- 
M10B fffCtowiy wf %mm mtwMm of suet 

in the later phase increased suppressor cells activity 
may be responsible • Beth effeeta are dependent on 
the n caber "Of transfusions and the time interval. 

Kecwn and Qeacampa (Ift9> have postulated that 
andocytesis of altered red calls impair* mononuclear 
phagocytic call function resulting la supresvion of cell 



There Is evidence of chances in antibody 
response after blood transfusion with the development 
of specific unres ?x»ns tveness related to development o3 
anti -idiotypic antibodies against particular T cell 
clones (Bins at al# 1977? Sucivforea et el# 1982? 


levels and the ratio of helper to suppressor T calls 
in the blood (Dupont et al# 1983) • 

thm elevation of nos specific lymphocyte 
inhibitory factors in plasma raay account in part for 
the iirauaodepreasive effect observed after mitt pi® 
transfusions {3h@n ton et al# 1979) * 

m resent years wmjfmmfc et al (1988) studied 
the effect of blood transfusion on traumatised r«t^- 
His observations suggest that the transfusion have no 
offset on. the white blood cell counts* dtf ferential 
con counts or neutrophil migration and bactericidal 
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Index* -Those animals that received transfusions 
did exhibit impaired cell mediated immunity and 
macrophage migration and this Irammoauppressiw 
effect of the blood transfusion may to® due to# at 
least in part# by increasing macrophage suppression 
or lymphocyte r®sp®«« to stimuli. 






Subjects for study were patients admitted 
in various surgical and nos surgical wards of M*L»B* 
Medical College# Hospital# Jhansi (u*p*) # India* 

The patients were divided into two age and 
sex matched groups * 

Group I i Surgical patient®* 

Group II * Non surgical patients* 

The surgical patients were then separated 
into two subgroup® s 

a* Patients undergoing surgery without ‘transfusion 
(Group la)* 

b* Patients receiving blood transfusion during 
surgery (Group 2b)* 

Patients with malignant diseases were not 
considered* 

The non surgical group included age and s«x 
matched patients with minor medical problems who 
received blood transfusion* 

TESTS HSR?0RMS& 

% m Total leucocyte count and differential leucocyte 
count (Socle and lewis# 1974 ) • 

2. Absolute lyagitocyt* count (ALC) • 

3, percentage and absolute T lymphocyte count (T % AW) 
Ce rosette) (Fudertberg et el# 197ft)* 

Intra dermal IttA skin test (Bless e et al# 1973)* 


4 * 







Calibrated rnntxitvim tuba aM plain glass test tube* 

\ . . : . ; . . . : . 

Pasteur g tpmm <20 cm long) * 


BLOOD COmBCgXOB 

W ml of venous blood from th® antieubltal 
vein of the patient was dram by an autoclaved all 
qlmm syringe and poured in a sterilised glass fast 
tubs containing 25 IV heparin /ml, for T lymphocyte 


count* After gentle mixing the test tubs was kept at 
room tamper attire in a vertical position, for an hour to 
allow red blood cells to sediment* 2 ml of blood was 
also collected in a double ox a lag® vial for teal and 
differential leucocyte count* samples ware taken 
prstranafusion/surQsry* 1st day after transfusion/ 
surgery and 7th day posttransfusion/surgery* 


INVESTIGATIONS 


It was carried out by standard technique as 
described by D&cie and lewis (1974)* 


It was calculated by the formula * 


i (s rosette) * 


Heparin CS 000 l.V*/sl), 

20 ml# all glass syringe and 20 gauge 
hypodermic needle* 



Sterilised isotonic saline 


Centrifuge natthiae calibrated for 100 to SOD 
centrifuge farces* 

One percent Trypan bln© in normal saline* 
Kmtmc-ftom&tm: • 
tight microscope* 


Venous blood from anterior Jugular win of 
a healthy sheep was collected in a heparlaised bottle 
(25 IV per ml)* the bottle was shaken gently for 
proper mixing to prevent clotting* Blood was stored 
at 4°C to d°C for a maximum period of two weeks* 

Blood from the same sheep was used throughout the 
study* ffeparinised ®BC were washed thrice in normal 
saline and centrifuged at 500 g for 5 minutes each 
tin®# supernatant was discarded and finally a two 
percent suspension of cells was made in normal saline# 
This suspension was used for two week® unless ha@i8©Xy®@d* 


Ten ml of whole heparinlsed blood was 
collected from the patient md allowed to stand 
vertically for on® hour to sediment red blood cells# 
the supernatant leucocyte rich plasma was 
a pasteur pipette and centrifuged at 200 g for 5 minutes 
feenreximataXy 1800 r.p-m.). Hie sediment was washed 
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layer calls of sr<BC lymphocyte mixture was gently 
agitated and a small drop of this was planted on 
the chilled Heufoausr chamber with a pastawr 

' 

pipette and a covers lip was placed on it with 
exeat case* m© changer wee left on the microeoope 

■ „ f , "f- , ' , 

undisturbed for 30 seconds to allow the cells to 


twice with normal saline after discarding the superna- 
tant. '2h© cells were finally resuspended In 2 ml of 
normal saline, the hurafoer of lymphocytes per cm 


in this suspension were counted In a Meubauer counting 

M 

chamber and a concentration of 2 x 10 cells per ml 
was adjusted with normal saline. Vitality of the cells 
was chocked by adding one percent trypan blue to a 
drop of the sell suspension on a slice, vital cells 
excluded the dye. 


2X1* Ix.aminsMon and.,.C^tAr,o,.,,of,the Parssi.t&fl9.Jtf 

X M8S$mx$t i. 

Cfudenberg at al« 197$). 


0.25 ml of a 2 percent SPBC was mixed with 0.25 ml 
of lymphocyte suspension and lnctiba&ed at 37°C fear 
10 minutes after a thorough mixing. It was cantri* 
fuged at 100 g for 5 minutes and then kept at 4 c 
for one and half hours to four hour® Coverage 2 
hours) . 

An improved lleubauer chamber was washed# cle 
dried and kept at 4°C for 10 minutes. The top 

was gently 

on 
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settle. the maifcar of lyeghocqrtes forming rosette 
in 200 lymphocytes wore counted and the percentage 
of T lyn^ocyt® calculated. lymphocytes with 3 or 
«sro adherent SR8C on the surface were considered 
as rosettes* From the T lymphocyte percentage 
the absolute values were calculated as follows * 

Percentage of T lymphocyte x 

Absolute 1? „ — 

Lymphocyte count TOO 

IV * msMmmI aai 

(Bleasa et al# 1973)* 

Material 

1, Fhytohaemagg Xutinin (Immunogen derived from 
phaseolus vulgaris)* 

2# Fhosphate buffered saline* 

3. tuberculin syrine. 

4* Pasteur pipette. 

5. Occlusive dressing. 

m l«l, 

Ihytohaeraagg lutiain was used in a cowseatra- 
tion of 10 ug/G.l ml# using phosphate buffered saline 
for dilution* nm was kept in 1 ml glass vials and 
leapt frozen until Just prior to use. It was given 
in tredenaally in a dose of 0,1 ml with a 26 no., needle. 
Induration was recorded at 24 hours to 4® hours using 
the method of sdfcal et al (Util* the average diameter 
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of induration was calculated by taking the mean of 
the diameters in two perpendicular direction# 

The pcetxaasfusion/pce^spttative teat was 
do a© two days prior to surgery or transfusion# The 
past transfusioa/post-operati'W tests were done ©a 
7th and 14th days after transfusion or surgery. 




ill! 


The patients undergoing surgery without 
transfusion were those, who were operated for surgical 
procedures as vesical stone, renal stones, hernias, or 
benign prostatic hyperplasias* 

The patients receiving blood transfusion dur 
surgery ware those, who were operated for benign 
prostatic hyperplasia, renal stones or benign gall tela 
diseases and perspective and post-operative period 
was without any complication* 

The patients who received blood transfusion 
without any surgery were those, who received blood 
transfusion for some medical reason as saver® anaemia 


haemophilia, 


Ml tests were done by one person under 


identical conditions 



2 2 
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yMPHOcXTE COUNTS * (Lymphocyte percent - JM and 

Absolute lymphocyte count - ALC) 

1 * Group la 

Lymphocyte percentage and ALC decreased in first 
24 hours with recovery by seven days but the changes war© 
statistically insignificant (P ?0*2) (Table 1# II) * 

2 * 

The patients who received blood transfusion 
during surgery show© a marked decrees© in lymphocyte 
percentage (L%) in first 24 hours i.e* from 31.4+13 to 
21^11.6 percent (P ^0.001) # Those patients showed a 
persistent decrease of L% (22+7.5) even after seven days 
(P £0,001) . The absolute lymphocyte count was decreased 
markedly in first 24 hours, i.e. from 2587+1 OSS to 1732jfe 
474 (P £G,O01) with recovery at seventh day but the 
recovery was not complete i.e. - 2185+732 (P £ 0*05) 

(Table X, II). 


3. Group II 

mhs lymphocyte percentage and absolute lymphocyte 
count were decreased in first 24 hours i.e* from 37.3+13 
to 27.2+11.3 percent and from 2137+696 to 1504+342A®a 3 # 
the difference being statistically significant <* 
and /0.02). These ljagfcwv** counts tend to recover on 
seventh dey ft 70*1 «®d 7o*2) (wM* X# XI) * 





(T* lymphocyte percentage - 
and Absolute T lywphocyte 
count - ATC) • 


Tiie T5re-©per&tlw values of T cell % end atc 
wee 64+4.2 percent and 176S&586 respectively end 24 hours 
after these value# decreased to 4S+6.3 and 11304-398 


These values show a return towards normal cm 
7th post-operative day* Hie value, of T% on seventh 
pest curative day was 59+6.85S (P 70.05) and of ATC was 
1321+426 {P j£O»0S) (Table XII, IV)* 


Patients who received transfusion during surge ry 
showed a a&rksd decrease in T cell percentages !•«• from 
56.6+3,4 to 33+9,5 (& /Q.001) and ATC i.e. from 1492+679 
to 569+202 {P ^0.001) « 24 hours after transfusion these 

values of 7% and ATC remit significantly le*r(p ^0.001) 



c * 


patients who underwent surgary without, 
transfusion were unable to show any statistically 
significant difference fro® the pre-txans£us ion reactivity 
on 7th and 14th ?®3t-op@rattve day (P 7o*2 
and 70*®)» ^he patients who underwent surgery with 
transfusion showed a marked decrease in skin reactivity 
at seventh post-trans fusion day (p £0.001) which 
remained less than the pre-transfusion value even on 
14th post-transfusion day (p £O,Q0I) * 

Hm mm surgical patients with transfusion 
shewed similar depressed skin reactivity to FHA at 
seventh (P £0*02) sad 14th CP £0*05) post-transfusion 
day (fable V) . 







* ' y ! *- *> : f; 
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S or ATC/wa IN TRANSFUSED PATIENTS 
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Lymphocyte and T * emits count are affected by 
mu rfber of variables . the lyi^ocyte count is subject 
to wid© variations with viral disease* (Notkins et al# 
1970)# chronic illaesa and chronic malnutrition 
(Chandra* 1974) while there i# no significant variation 
with ago or sax (Zacharski at al* 1971 and Weksler et 
al# 1974). Tha cause ©£ variation in IVeell count® 
include tha technique (Bach at al# 1969)* source of 
sheep erythrocyte (Evans et al* 1973)* concentration of 
heparin (Hadfiald et al* 1973) and incubation period# 
ifhm concensus of opinion is that incubation at 4°c for 
one and half hour is the beat period of tasting T-ecIl 
count. To minimise the effect of the variables we nm& 
the saute technique* equal periods of incubation* equal 


concentration of heparin and erythrocytes from the same 
sheep throughout tha study* fher© are conflicting 
reports about the affect of age and sex on TMuells coast 
(carosella# 1974 and Bias Jouanen* 1975) * Other factors 
which influence the T«oell count are smoking and alcohol 
Intake (Bundy# 1975) Marijuana smoking (Gupta at al# 
1974) and corticosteroid treatment (i&gnuscm ot al#19ti) 
which all caused a decreased f iyi^hocyte count in 
pwiptMral blood, Sursicni »tx*e» laadn to * tsvjttat 
fall la lynphocyte count aid I cell count, which rocowr 

5 



24 to 48 hours corresponds to the period of maximal 
adrenal cortical secretlan# suggesting that endogenous 
adrenal corticosteroid secretion is reponsible in pert 
for the results. 

Impaired call aodietod iaraunity following 
tranfusioes has bean ©Ixsarved by several authors 
(Fischer at al, I980f Len hard et al# 1982 and Kerman 
et al# 1982 > * 

Oar finding of a decrease in lymphocyte 
count in the post transfusion phase does not agree 
with waysmek. et al (19855 who were not stole to find 
any effect on the whit® blood cells counts or 
differential cell count neutrophil migration or 
bactericidal index. But they did show m impaired 
cell mediated immunity and macrophage migration, tom 
post transfusion depression see® by us in lymphocyte 
count in both surgical and non surgical patients 
obviously cannot be explained only lay surgical stress* 
Surgical stress lead® to a fall in lymphocyte count 
which recovers with la two days (Slade et al# ifY9)«. 

..ur finding of persistent depressed lymphocyte count 
wlt h a trend towards reversal after 7 days in surgical 
patients with transfusion and transient but significant 
depression of ip^ptioeyte count in first ^4 
transfusion with recovery within seven days in patients* 
who received brans fuel on without surgery are similar 
to the flndlns* ot Schechter at at. <i912). iichachfcw: 

M .1 (l«l) slain that blood ttar.jfu.lon as m 
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transfusion immunodteprassioo , 

Similarly the changes seen in I'-calls coat 
can ©aly ba attributed to iiwKuacdepraasiva m £ fact 
because post operatively depressed : r~cell counts du® 
to surgical stress return back to normal within 48 hours 
(blade ®t al# 1975} • in owe study a highly significant 
depression was seen to persist swan at seven, days, in 
this context our findings agree with those of lanhard 
@t al (1982 ) and Kerman at al (1982). But do not agree 
with Smith ©t al (1981) who were unable to show any • 
change in)T Suppressor cells. Kaplan at al (1984) 
showed a decrease in 0KT4/CKT8 (helpw/huppreasor) 
f lymphocyte ratios and a decreased natural killer 
call activity in patients receiving repeated blood 
transfusions. Lenhard at al ( 1982 ) showed a transient 
decrease in Bealls In the pest transfusion period after 
3 units of blood transfusion. They# however, did not 
find any change in the wilder of helpar/iaducer cells 
or suppressor/eytotexJc effector ceils* Monocytes 
showed a continuous increase, smith at al (1981) 
reported that three weeks after transfusion there wm 



a si 08ificsint Increase of suppreas or ivcell function 
in dialysis patients. A correlation between number 
of transfusions and cellular itnmme reactivity was 
established by Watson at al (1979 > with greater 
depression after multiple transfusions. Kerman at 
al (1982 and 1983) showed a decrease percentage of. 
Active T-rosette forming cells as wall aa increased 
percent of OKI’S +7cslls« These change® ware transient 
and resolution usually occurred within 14 to 21 days 
to pre transfusion level* This pattern of change was 
repeated with each blood transfusion leading to a 
stepwise depression of lisimme responsiveness with 
increasing mw&er of blood transfusions* causing a 
nor® durable decrease in JWTRFC or spontaneous blasts* 
genesis and increase in CKT*S+ceils, smith et al 
(1981) showed that a single transfusion of two unit* 
of pecked red blood cells la renal dialysis patient 
produces a significant effect on suppressor cells 

i 

function but has m observable effect on suppressor 
cells number* one week after transfusion there was 
a fall in suppressor ceil function that was followed 
by a marked increase in function two weeks later* Wf 
five months post transfusion, this rise in suppressor 
cells function had disappeared in the majority of 
patients. Additional evidence was provided by Gascon 
et al (1984) who showed evidence of decreased natural 
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rrnmauologicai stimulation m sham toy Increased 
HiA-iai expression, Kapadia at al {1980} and Balia® 
at al# C1980) showed Aaorraal insmmoglobin level® in 
post erythrocyte transfusion phase, n mm at ml (1981) 
snowed decreased in vitro iscwill responses to foreign 
antigen after blood transfusion* 

Apart from the quantitative changes a number 
of qualitative changes were also elucidated ia the post 
transfusion phase* Leahard at al {1982} showed that 
mononuclear cells of transfused patients suppress the 
lys^hocyt® response to antigen as well as mixed 
lymphocyte reaction (MW), lather in 1983 Letihard 
«t al reported on a series of patients with renal failure 
receiving pretransplant blood transfusion who t»r« 
evaluated iaraunoiogically before and serially after 
transfusion, the tests included lymphocyte response 
to stiRSilation toy concanavalin a and to a combination 
antigen cocktail (Age# Behtingwerka Martougf containing 
PPD# tetanus toseoid, streptolysin stumps and vaeinia 
antigen) * 3» addition# mixed lymphocyte reaction and 

suppressor cell cultures mm obtained. These tests 
a mMfkstd d m exm m m in IvrRohocvts r as nans ivmm 
■M| tC a %iem. tO S4f$ Of «H| treMA». I /w 

within cue week after transfusion* This was followed 
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SeCOnd transfeaiori resulted in an eve* greater inhibit 
ticsn in lymphocyte responsiveness# with a full return. 
t,® normal function not been achieved until six weeks 
JUtar. the mixed lymphocyte reaction cultures disclosed 
increase suppressor call activity two to four weeks 
following transfusion with return to normal function at 
12 weeks. Sir, liar results were reported by Fischer et 
al (1980) , Perhman and Ringten (1982) showed Identical 
w.ow mixed lymphocyte reaction and low PIIA responses in 
post fault! pie tr ms fused patient* in contrast Vaxghese 
et al (1981) found normal PHA respons® of lystjtioeyte 
™roei theiasseaiio patients give n related blood trans- 
fusions, aorieffs and Marque* (1981) have also shorn 
depressed pha response after transfusion in rhesus 
nonkeys, 

9m depressed pha skin response had not been 
documented to data in the post transfusion phase, m 
our study decreased vm skin reactivity in transfused 
patients with or without surgery persisted even after 
14 days and may correspond to the decrease in lymphocyte 
responsiveness to antigen stimulation in one week of 
transfusion' and returning back to normal after four 
week as seen by benhard et al (1983), Our findings 
also agree with those of Fischer et al (if id) and. 

Ferhman and Hlngten (1502), 

tfaymack et al (1988) reported that blood 
transfusion did adversely affect maerophase function, ■ 




subjects acutely laflMUS with Epstein Bar 
virus (EBV) ana cyto msgalo virus icm) usually hmm 
Imt haljMur/suppreseor ratios# mzcampmiL&si by increase 
in relative and absolute uurafaer of suppressor cells 
with only a relative reduction la helper cells 
(RolahMcm #t al, 1980), E3V and cw are cowan blood 
bora® virus®® and can causa post transfusion reduction 
in Mftlpar/f* suppressor cells ratio, However, the 
viral • infection can not decrease the natural killer 
cells activity which is also a part of the post 
transfusion Insunodspression* Rieardi at al (1982) 
suggest that it is possible that activated lymphocytes 
and their product® modulate; 1 • natural killer call 
activity, 

lonhsrd at al C19@§) showed that transfusion 
induce release of prostaglandins, activate suppressor 
T cells, «w»aefc at al C1986) suggest that if the 



^ m «**«»» to migrate to inf Xeasnatory alt®, 
t»y would be unable to oooonpIUh their part of the 
C * U immune (cmi) ra#p«is@, pother the 

trana fusion say alter the secretion of lyephokine® by 

th ® l?Mlcropha ^ s - wagpoaek at el. (198#) documented an 
increased production of the mataboliiy 

prostaglandin. by Macrophages * isolated from transfused 
rata who had sustained injury, Prostaglandin s iohibii 


important contributory factors for Immunodeprcs sit© 
effect of blood treas fusions are not rebated to his to- 
coapatlbi 11 ty • lb® factor* could 4 include haemolysis 
and lysis of platelet® and/or neutrophils . iieown and 
Deseaatps (1979) have suggested that damaged red cells 
present in transfused blood may impair mononuclear 
phagocytic ceil function resulting 4a suppression of 
immune response#* Lerahard et «i, (1982) observed 
significant increase of monocytes and Xa (m) positive 
cells in post transfusion period and concluded that 
unspecific monocytic suppressor cells are responsible 
for post transfusion iisnunosunoresslona 

aspect «t al 3 (19«) showed terms* ferritin act# 
as a significant parameter associated with modification 
of tba CK9N/te*0 ratio. «h«r® 1® a well established 
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activity. The depress! on of cmx is also corroborated 
m? the depressed pha response at 7th day. But the 
' m seslan of the PHA shin response even at 14th day 
v. r ith a nm&r normal T cells and lymphocyte count can 
only mean that the factional capacity of these cells 
have not yet returned to normal although the number has 



10 ***• study 70 patients w ®m iavwitio 

gated serially to s@m the change in iraminological 
pwrasitars as a result of blood transfusions* w« etudiad 
lymphocyte percentage# absolute lymphocyte count# T call 
percentage# absolute T call count and delayed hypersensi- 
tivity reaction to tha antigen FHA* Out of those seventy 
patients# 10 patients underwent surgery without any 
transfusion* 45 patients received transfusion during surgery 
and 15 patients received transfusion without surgery* 

The conclusions derived ware as follows t 
1* .Surgery causes a transient fall in Imunological 

parameters and hence fall in cell mediated immunity* 
which returns back to normal within 24t© 48 hours* 

2* Transfusion in patients undergoing surgery caused a 
depression of lymphocyte count and T-lyn®hocytes count 
for upt© seven days with subsequent reversal towards 
normal and depression of fha skin response persisting 
even after 14 days* 

3. irans fusion in medical patients caused an identical 
cellular immune profile change as in surgical 
patients receiving transfusion* 


Thus the present study shows that blood 
transfusion In patients causes significant but transient 
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in ceil mediated immunity* The maximum depression 
occurring with in 24 hours with a phase of recovery of 
3 te 4 weeks* 

fh@ cause and mechanism ©f the transfusion 
induced immunosuppression cannot be established toy 
the yure sent study and requires further work* 
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